




































































































































































































































































































































KRUDV UHVSHFWLYDPHQWH D XQD WHPSHUDWXUD GH & &RQ HO WXUELGtPHWUR VH SURFHGLy D PHGLU OD
FRQFHQWUDFLyQGHEDFWHULDVHQXQWXERFRQWHQLHQGRDJXDGHVWLODGDVLHQGRODVFRQFHQWUDFLRQHVGH
   \  /XHJR VH SURFHGLy D UHDOL]DU OD VLHPEUD GH ODV GLVWLQWDV FRQFHQWUDFLRQHV GH
EDFWHULDVVREUHDJDU0XHOOHU+LQWRQSDUDHO(IDHFDOLV\DJDUFKRFRODWHSDUD)QXFOHDWXPHQORV
FXDOHV VH FRORFDURQ ODV SXQWDV GH JXWDSHUFKD FRQWHQLHQGR FORUKH[LGLQD DO  FRQ VXV GLVWLQWRV




























SURFHGLPLHQWRV PHGLDQWH ORV FXDOHV VH SXHGH SUHVHUYDU ODV SLH]DV GHQWDOHV TXH SUHVHQWDQ
DOWHUDFLRQHV D QLYHO SXOSDU GHELGR D LUULWDQWHV GH WLSR ItVLFR PHFiQLFR \ ELROyJLFR (QWUH ORV
LUULWDQWHVGHWLSRELROyJLFRVHHQFXHQWUDQODVEDFWHULDV

 /DV EDFWHULDV \ VXV SURGXFWRV VRQ FRQVLGHUDGRV FRPR HO DJHQWH HWLROyJLFR SULQFLSDO GH
SURGXFLU DIHFFLRQHV D QLYHO SXOSDU SRU OR WDQWR QHFURVLV SXOSDUHV \ OHVLRQHV SHULDSLFDOHV SRU
FRQVLJXLHQWHVXFRQWUROHVXQRGHORVSDVRVPiVLPSRUWDQWHVHQODWHUDSLDHQGRGRQWLFD

 6H VDEH SRU HVWXGLRV SUHYLRV TXH XQD GH ODV EDFWHULDV TXH VH KDQ HQFRQWUDGR FRQ PD\RU
IUHFXHQFLD HQ LQIHFFLRQHV HQGRGyQWLFDV SHUVLVWHQWHV HV HO(QWHURFRFFXV IDHFDOLV'HELGR D TXH HV
XQDEDFWHULDDQDHURELDIDFXOWDWLYDHVUHVLVWHQWHDODPD\RUtDGHPHGLFDPHQWRVLQWUDFRQGXFWRTXHVH
XWLOL]DQQRUPDOPHQWH$GHPiV WLHQHQODFDSDFLGDGGHDGKHULUVHGHQWURGHORV WXEXOLOORVGHQWLQDOHV
DSDUHQWHPHQWH IRUPDQGRXQDSHOtFXODELROyJLFD ELRILOP ORFXiOKDFHPDVGLItFLO VX HOLPLQDFLyQ
GHOVLVWHPDGHFRQGXFWRVUDGLFXODUHV





 'HELGR D OD LPSRUWDQFLD TXH UHSUHVHQWD OD PHGLFDFLyQ HQ ORV FRQGXFWRV UDGLFXODUHV IXH
QHFHVDULR UHDOL]DU HO SUHVHQWH HVWXGLR SDUD DQDOL]DU OD HIHFWLYLGDG GH FLHUWRV PHGLFDPHQWRV
GLVSRQLEOHVHQHOPHUFDGRFRPRVRQ ODVSXQWDVGHJXWDSHUFKDFRQFORUKH[LGLQDFRQHOREMHWRGH























VX SDUHG FHOXODU FDSD] GH SURGXFLU UHVSXHVWD D QLYHO SHULDSLFDO D~Q HQ SHTXHxDV FDQWLGDGHV



























 $FWXDOPHQWH H[LVWHQ DOWHUQDWLYDV GHPDWHULDOHV GH REWXUDFLyQ WHPSRUDO SDUD HO WUDWDPLHQWR
HQGRGyQWLFR FRPR ODV SXQWDV GH JXWDSHUFKD FRQ GLIHUHQWHV PHGLFDPHQWRV TXH SHUPLWHQ TXH OD
PHGLFDFLyQOOHQHWRGRHOFRQGXFWRSRUORTXHVXHIHFWLYLGDGVHUtDPHMRU\VHHVSHUDUtDFRQWURODU\
HOLPLQDUGHXQD IRUPDPDVHIHFWLYD OD FRQWDPLQDFLyQPLFURELDQDFRQHVWDRSFLyQGH WUDWDPLHQWR

































5RHNR TXH HVWi SURGXFLHQGR SURGXFWRV TXH VLUYHQ HVSHFtILFDPHQWH SDUD PHGLFDU FRQGXFWRV
UDGLFXODUHVQHFUyWLFRV(VWHSURGXFWRFRQVLVWHHQSXQWDVGHJXWDSHUFKDFRQWHQLHQGRFORUKH[LGLQD

 6H UHDOL]y HVWD LQYHVWLJDFLyQ SDUD FRPSUREDU HO HIHFWR EDFWHULFLGD GH HVWH PDWHULDO \
FRQVLGHUDUOR FRPR XQD DOWHUQDWLYD HQ OD PHGLFDFLyQ GHO VLVWHPD GH FRQGXFWRV UDGLFXODUHV HQ



































 /DV EDFWHULDV VRQ PLFURRUJDQLVPRV TXH SHUWHQHFHQ DO UHLQR SURFDULRWD GH PRGR TXH
SUHVHQWDQXQDHVWUXFWXUDFHOXODUVLPSOH\VLQPHPEUDQDQXFOHDU3XHGHQFUHFHUVLQHODX[LOLRGHXQ
















 (VWD LGHD HV OR TXH VH FRQRFH GH PDQHUD IRUPDO FRPR OD ³WHRUtD GH OD LQIHFFLyQ IRFDO´
GXUDQWH DxRV GLILFXOWy OD DFHSWDFLyQ GH ORV WUDWDPLHQWRV GH ORV FRQGXFWRV UDGLFXODUHV ,QFOXVR HQ
$.QDSSFLWyYDULRVFDVRVFOtQLFRVHQ ORVFXDOHVSDFLHQWHVFRQGHJHQHUDFLyQHQODUHWLQD\
FHJXHUD VH FXUDURQ FRQ OD H[WUDFFLyQ GH GLHQWHV LQIHFWDGRV &XDQGR HQ HVWXGLRV FRQWURODGRV VH
LQYHVWLJyTXHHVWDVXSRVLFLyQGHODWHRUtDGHODLQIHFFLyQIRFDOOOHJyDVXWpUPLQR








)LVK FRQVWLWX\y OD EDVH SDUD HO WUDWDPLHQWR HQGRGyQWLFR OD DQDFRUHVLV OOHJy D VHU RWUR FDPSR GH
LQYHVWLJDFLyQHQUHODFLyQFRQHOSDSHOGH ODVEDFWHULDVHQHO WUDWDPLHQWRGHFRQGXFWRV UDGLFXODUHV





 (Q5RELQVRQ\%ROLQFLWDURQHOGHVSOD]DPLHQWRGH ODVEDFWHULDV VLVWpPLFDVKDFLD ODV
SXOSDV LQIODPDGDV/RVDXWRUHV LQWHUSUHWDURQVX LQIRUPDFLyQHQHOVHQWLGRGHTXHFLHUWRVFDVRVGH
SXOSLWLVLGLRSiWLFDSRVWRSHUDWRULDVRQUHVXOWDGRGHODDQDFRUHVLV³SXOSLWLVDQDFRUpWLFD´





HO HVWXGLR FOiVLFR GH .DNHKDVKL 6 6WDQOH\ \ )LW]JHUDOG HQ  (VWRV LQYHVWLJDGRUHV QR







GH SDWRVLV SXOSDU (Q VX HVWXGLR QR VH GHPRVWUDURQ FDPELRV SHULUUDGLFXODUHV HQ HO WHMLGR SXOSDU
QHFUyWLFR QR LQIHFWDGR 6H HQFRQWUDURQ UHDFFLRQHV LQIODPDWRULDV SHULUUDGLFXODUHV HQ ORV GLHQWHV

























 /RVPLFURRUJDQLVPRV OOHJDQD ODFiPDUDSXOSDUSRUGLIHUHQWHVYtDVSRU IUDFWXUDGHO WHMLGR




 /RV W~EXORVGHQWLQDULRVH[SXHVWRVSRUFDULHV ODVPLFURIUDFWXUDV FRURQDULDV\ UDGLFXODUHVR
ODVEROVDVSHULRGRQWDOHVSURIXQGDVVRQODVYtDVPiVSUREDEOHVGHLQIHFFLyQHQGRGRQWLFD

















 +D\ VLPLOLWXG HQWUH OD WD[RQRPtD GH ORV PLFURRUJDQLVPRV DLVODGRV GH ODV EROVDV
SHULRGRQWDOHV SURIXQGDV HQ GLHQWHV TXH VXIUHQ SHULRGRQWLWLV GHO DGXOWR \ GH ORV FRQGXFWRV
UDGLFXODUHVGHORVGLHQWHVFRQSURFHVRVSHULDSLFDOHV

 /D PLFURELRWD GHO FRQGXFWR UDGLFXODU GH GLHQWHV QR FDULDGRV FRQ SXOSD QHFUyWLFD \
HQIHUPHGDG SHULDSLFDO HVWi GRPLQDGD !  SRU DQDHURELRV REOLJDGRV SRU OR FRP~Q
SHUWHQHFLHQWHV D ORV JpQHURV )XVREDFWHULXP 3KRUS\URPRQDV 3UHYRWHOOD (XEDFWHULXP \
3HSWRVWUHSWRGRFFXV

 (Q OD FRPSRVLFLyQ PLFURELDQD DSLFDO \ SHULDSLFDO GH ORV FRQGXFWRV UDGLFXODUHV GH ORV
GLHQWHVFRQFDULHVFRURQDULDVKD\XQDFDQWLGDGPXFKRPHQRUGHDQDHURELRVHVWULFWRV

 (Q ORV FRQGXFWRV UDGLFXODUHV QHFUyWLFRV VH KDQ LGHQWLILFDGR HVSLURTXHWDV SRU PHGLR GH
FDPSRRVFXUR\PLFURVFRSLRHOHFWUyQLFRGHWUDQVPLVLyQ(QORVFRQGXFWRV\HOSHULiSLFHGHGLHQWHV
WUDWDGRV FRQ HQGRGRQFLD FRQYHQFLRQDO TXH UHJLVWUDQ UDGLROXFLGH] SHULDSLFDO DVLQWRPiWLFD HQ ORV
FRQWUROHV SRVWUDWDPLHQWR VH KDQ HQFRQWUDGR SUHGRPLQDQWHPHQWH ILODPHQWRV *UDP  EDFLORV \
FRFRVSRUPHGLRGHPLFURVFRStDHOHFWUyQLFDGHWUDQVPLVLyQ

 5HFLHQWHPHQWH VH KD UHJLVWUDGR XQ UHQRYDGR LQWHUpV SRU ORV PLFURRUJDQLVPRV
H[WUDUUDGLFXODUHV 6H KDQ FRPXQLFDGR QXPHURVDV HVSHFLHV EDFWHULDQDV UHFXSHUDGDV GH VLWLRV






 (QODVHWDSDVWHPSUDQDVGHOD LQIHFFLyQSXOSDU ORVPLFURRUJDQLVPRVDHURELRV\DQDHURELRV
IDFXOWDWLYRVGRPLQDQODPLFURELRWD\XWLOL]DQODPD\RUSDUWHGHOR[tJHQRGLVSRQLEOH/DGLVPLQXFLyQ
SURJUHVLYD HQ OD FRQFHQWUDFLyQ GH R[tJHQR IDYRUHFH HO FUHFLPLHQWR GH ORV DQDHURELRV REOLJDGRV






 /RV IDFWRUHV PLFURELDQRV \ GHO KRVSHGHUR LQWHUYLHQHQ HQ OD SDWRJHQLD GH ODV OHVLRQHV




 /RV SURGXFWRV GH HVD PLFURELRWD WLHQHQ SURSLHGDGHV ELROyJLFDV FRPR DQWLJHQLFLGDG
DFWLYLGDGPLWRJpQLFDHQ]LPiWLFD\DFWLYDFLyQGHODVFpOXODVGHOKRVSHGHUR

 8QD UHVSXHVWD LQLFLDO DJXGD HQ HO SHULiSLFH JHQHUDOPHQWH HV FDXVDGD SRU EDFWHULDV TXH
UHVLGHQHQHOFRQGXFWR UDGLFXODUH LQYDGHQGLUHFWDR LQGLUHFWDPHQWH ORV WHMLGRVSHULDSLFDOHV(VWRV
PLFURRUJDQLVPRV SXHGHQ SURYRFDU XQD UHVSXHVWD DJXGD LQWHQVD GHO KRVSHGHUR SRU OR FRP~Q GH
HVFDVD GXUDFLyQ TXH VH DFRPSDxD GH VLJQRV FOtQLFRV WDOHV FRPR GRORU H KLSHUVHQVLELOLGDG D OD
SHUFXVLyQHQHOGLHQWH

 /D SHULRGRQWLWLV DSLFDO DJXGD LQFLSLHQWH SXHGH UHPLWLU LQWHQVLILFDUVH IRUPDU DEVFHVRV
ILVWXOL]DUVHGLIXQGLUKDFLDHOKXHVRDEVFHVRDOYHRODURYROYHUVHFUyQLFD

 /D SUHVHQFLD FRQWtQXD GH IDFWRUHV LUULWDQWHV PLFURRUJDQLVPRV \ VXV SURGXFWRV HQ ORV
FRQGXFWRVUDGLFXODUHVDSLFDOHVGHWHUPLQDTXHXQDLQIODPDFLyQLQLFLDODJXGDFDPELHJUDGXDOPHQWHD





PRPHQWR /DV EDFWHULDV SXHGHQ DYDQ]DU DO WHMLGR SHULDSLFDO \ HO JUDQXORPD FUyQLFR SXHGH
WUDQVIRUPDUVH HQ DJXGR FRQ PDQLIHVWDFLRQHV FOtQLFDV &RPR UHVXOWDGR SXHGHQ HQFRQWUDUVH
PLFURRUJDQLVPRVLQWUDFHOXODUHV\H[WUDFHOXODUHVGXUDQWHVHVWRVHSLVRGLRVDJXGRV(VWDH[DFHUEDFLyQ
SXHGH FDXVDU XQD UiSLGD UHVRUFLyQ yVHD \ XQ DXPHQWR GHO iUHD UDGLRO~FLGD /D SURJUHVLyQ GHO













 /D UHDFFLyQ HQ FDGHQD GH OD SROLPHUDVD FX\DV LQLFLDOHV HQ LQJOpV VRQ 3&5 ³3RO\PHUDVH
&KDLQ5HDFWLRQ´HVXQDWpFQLFDTXHIXHGHVDUUROODGDSRU.DU\0XOOLVDPHGLDGRVGHORVDxRV
&RQ HVWD PHWRGRORJtD VH SXHGHQ SURGXFLU HQ HO ODERUDWRULR FRSLDV GH XQ IUDJPHQWR GH $'1
HVSHFtILFRLQFOXVRHQSUHVHQFLDGHPLOORQHVGHRWUDVPROpFXODVGH$'1&RPRVXQRPEUHORLQGLFD
VHEDVDHQODDFWLYLGDGGHODHQ]LPD$'1SROLPHUDVDTXHHVFDSD]GHIDEULFDUXQDFDGHQDGH$'1







'HVQDWXUDOL]DFLyQ (V OD VHSDUDFLyQ GH ODV FDGHQDV TXH IRUPDQ OD PROpFXOD GH $'1 TXH VH
UHTXLHUH DPSOLILFDU SDUD OR FXDO VH GHEH FDOHQWDU HO $'1 D  DOWDV WHPSHUDWXUDV TXH SXHGHQ VHU
SUy[LPDV D OD HEXOOLFLyQ &DGD XQD GH HVWDV FDGHQDV DFWXDUi FRPR PROGH SDUD IDEULFDU VX
FRPSOHPHQWDULD

,GHQWLILFDFLyQ GH ODV FDGHQDV GH $'1 &HEDGRU $ FRQWLQXDFLyQ VH EDMD OD WHPSHUDWXUD SDUD
FRQVHJXLUTXHFDGDFHEDGRUVHXQDDVXUHJLyQHVSHFtILFDGHQWURGHODFDGHQDGH$'1

$PSOLILFDFLyQ (VWH SDVR FRQVLVWH HQ OD JHQHUDFLyQ GH OD FDGHQD GH$'1 FRPSOHPHQWDULD SRU
DFFLyQGH OD$'1SROLPHUDVD(OSUREOHPDFRQHOTXHVH HQFRQWUDURQ ORVFLHQWtILFRVTXH LGHDURQ







'H HVWDPDQHUD VROR KD\ TXH DxDGLU OD HQ]LPD DO LQLFLR GHO SURFHVR GH UHDFFLyQ \ OOHYDU D FDER
WDQWRVFLFORVFRPRVHDQHFHVDULR&DGDXQDGHODVPROpFXODVGH$'1KLMDVSXHGHQYROYHUDHQWUDU
HQ HO SURFHVR \ VHUYLU FRPR PROGH SDUD IDEULFDU PDV FRSLDV $Vt WUDV  FLFORV GH UHDFFLyQ VH
SXHGHQREWHQHUKDVWDXQPLOOyQGHFRSLDVGHXQDPROpFXODGH$'1

 /D VHQVLELOLGDG GH OD WpFQLFD GH 3&5 HV PX\ DOWD SHUR SUHVHQWD DOJXQRV LQFRQYHQLHQWHV
FRPRVRQTXHQRHVXQDWpFQLFDFXDQWLWDWLYD\XQDUHODWLYDPHQWHDOWDSUREDELOLGDGGHREWHQHUIDOVRV
SRVLWLYRVSRUFRQWDPLQDFLyQ3DUD VROYHQWDUHVWHSUREOHPD VHKDGHRSWLPL]DU OD VHFXHQFLDGH ORV
FHEDGRUHV DVt FRPR OD WHPSHUDWXUD SUHFLVD SDUD TXH pVWRV VH XQDQ DO $'1 HQ OD ORFDOL]DFLyQ











 /RV GLIHUHQWHV HVWXGLRV GH KLEULGDFLyQGH$'1$51PXHVWUDQ TXH ORV HVWUHSWRFRFRV GHO







SRVHH XQ IODJHOR LQVXILFLHQWH TXH OH FRQILHUH PRYLOLGDG \ VRQ IUHFXHQWHPHQWH HORQJDGRV HQ



































ELROyJLFD FRQRFLGD FRPR SODFD OD FXDO FRPSUHQGH FRPXQLGDGHV FRPSOHMDV GH EDFWHULDV
HPEHELGDV HQ XQD PDWUL] GH SROLVDFiULGRV 6H KD HQFRQWUDGR HQ FpOXODV YHVLFDOHV pVWRV VRQ














 (Q XQ SRUFHQWDMH GH  D 6XQTYLVW HW DO UHFREUy QXPHURVDV HVSHFLHV GH EDFWHULDV










\ HQ FDVRV GH UHWUDWDPLHQWRV (QWHURFRFFXV IDHFDOLV IXH OD PiV FRP~Q GH WRGDV ODV EDFWHULDV
SUHVHQWiQGRVHHQFDVRVGHPRQRLQIHFFLyQHQXQ
 
 6LQ HPEDUJR ORV HQWHURFRFRV QR VRQ IDYRUHFLGRV SRU ODV FRQGLFLRQHV TXH VH GDQ HQ ORV
FRQGXFWRV QR WUDWDGRV (OORV IRUPDQ XQ SHTXHxR SRUFHQWDMH GH OD IORUD LQLFLDO HQ ORV FRQGXFWRV
UDGLFXODUHV1RREVWDQWHXQDYH]TXHHOORVHQWUDQDOVLVWHPDGHFRQGXFWRVUDGLFXODUHV\FRPLHQ]DQ
DHVWDEOHFHUVHHOORVSXHGHQUHVLVWLUODWHUDSLDDQWLPLFURELDQDLQFOX\HQGRPHGLFDPHQWRVLQWHUPHGLRV
\ SHUVLVWLU GHVSXpV GH OD REWXUDFLyQ OD SUHVHQFLD GH(QWHURFRFFXV IDHFDOLV HQ HOPRPHQWR GH OD








 7RGDV HVWDV SURSLHGDGHV D\XGDQ D H[SOLFDU OD DOWD SUHYDOHQFLD VLJQLILFDWLYD GH (QWHURFRFFXV
IDHFDOLVHQIUDFDVRVHQGRGyQWLFRV

 2WUD FDUDFWHUtVWLFD LPSRUWDQWH SDUD OD VXSHUYLYHQFLD GH HVWD EDFWHULD VH GHEH D VX DOWD





 ,VDEHOD 1 5RoDV \ FRO UHDOL]DURQ XQ HVWXGLR DFHUFD GH OD SUHYDOHQFLD GH(QWHURFRFFXV
IDHFDOLV HQ ODVGLVWLQWDV IRUPDVGHHQIHUPHGDGHVSHULUUDGLFXODUHV7RPDQGRPXHVWUDVGH FDVRVGH




 (VWXGLRV KDQ UHYHODGR TXH HO (QWHURFRFFXV IDHFDOLV WLHQH OD KDELOLGDG GH SHQHWUDU ORV
WXEXOLOORV GHQWLQDULRV D YHFHV D XQD SURIXQGLGDG H[WHQVD (VWD SURSLHGDG SXHGH KDFHU TXH HVWDV






 (O JpQHUR VH LQFOX\H HQ OD IDPLOLD EDFWHURLGDFHDH HQWUH ODV HVSHFLHV TXH FRPSUHQGH VH
HQFXHQWUDQHO)XVREDFWHULXPQXFOHDWXP

 /DV IXVREDFWHULDV VRQEDFWHULDV*UDPQHJDWLYDV DQDHURELDVREOLJDGDV QRHVSRUXODGDV FRQ
XQD IRUPD IXVLIRUPH FDUDFWHUtVWLFD IRUPD GH KXVR \ SUHVHQWD YDULOODV TXH SURGXFHQ JUDQGHV
FDQWLGDGHV GH iFLGR EXWtULFR FRQ IUHFXHQFLD VRQ SOHRPRUILFDV QR IRUPDQ HVSRUDV TXH DSDUHFHQ
FRPR EDFLORV GH D SDUHV  FRQ DSDULHQFLD GH FLJDUUR DODUJDGR 6RQ TXLPLRRUJDQRWUySLFDV
PHWDEROL]DQGRSHSWRQDRFDUERKLGUDWRVSHURHQJHQHUDOVROROHYHPHQWHIHUPHQWDWLYDVVXSURGXFWR






 (VWDV EDFWHULDV IXHURQ DLVODGDV SRU SULPHUD YH] MXQWR FRQ HVSLURTXHWDV HQ XQ FDVR GH






















\ VXVSURGXFWRVSRUPHGLRGH ODSUHSDUDFLyQTXLPLRPHFiQLFD FRPSOHWDGHO VLVWHPDGH FRQGXFWRV
















SRU ORV WHMLGRVR ORV IOXLGRV D ODV SRFDVKRUDV OXHJRGH VX DSOLFDFLyQ(QDGLFLyQ DOJXQRV WLHQHQ
HIHFWRVWy[LFRVTXHLPSLGHQODUHSDUDFLyQGHODOHVLyQSHULDSLFDO











pSRFD GH  SRU ,PSHULDO &KHPLFDO ,QGXVWULHV ,QJODWHUUD \ VDOLR DO PHUFDGR HQ  FRPR
DQWLVpSWLFR SDUD KHULGDV GH OD SLHO 0iV DGHODQWH HO DQWLVpSWLFR HPSH]y D XWLOL]DUVH PiV
DPSOLDPHQWH HQ PHGLFLQD \ FLUXJtD LQFOXLGDV REVWHWULFLD JLQHFRORJtD XURORJtD \ SUHSDUDFLyQ
SUHTXLU~UJLFD GH OD SLHO WDQWR SDUD HO SDFLHQWH FRPR SDUD HO FLUXMDQR (O XVR HQ RGRQWRORJtD
LQLFLDOPHQWH IXH SDUD GHVLQIHFFLyQ GH OD ERFD \ HQ HQGRGRQFLD/D LQKLELFLyQGH OD SODFD SRU OD
FORUKH[LGLQD IXH SULPHUR LQYHVWLJDGD HQ  6FKURHGHU  SHUR HO HVWXGLR GHILQLWLYR IXH
UHDOL]DGRSRU/|H\6FKLRWW (VWH HVWXGLR GHPRVWUy TXH XQ HQMXDJXH GH  VHJXQGRV GRV
YHFHVDOGtDFRQPOGHXQDVROXFLyQGHJOXFRQDWRGHFORUKH[LGLQDDOGRVLVGHPJHQ












OR FXDO HV UHOHYDQWH SDUD VX HILFDFLD VHJXULGDG HIHFWRV VHFXQGDULRV ORFDOHV \ GLILFXOWDGHV SDUD
IRUPXODUODHQORVSURGXFWRV

 (O JOXFRQDWR GH FORUKH[LGLQD HV XQD SROLELJXDQLGD FDWLyQLFD HV XQD GURJD DQWLVpSWLFD \
DQWLPLFURELDQD FRQ SURSLHGDG EDFWHULFLGD $ XQ  S+ ILVLROyJLFR ODV VDOHV GH FORUKH[LGLQD VH
GLVRFLDQOLEHUDQGRXQFRPSRQHQWHFDUJDGRSRVLWLYDPHQWH(VWDPROpFXODFDWLyQLFDVHOLJDDODSDUHG
GH ORV PLFURRUJDQLVPRV TXH WLHQH FDUJD HOpFWULFD QHJDWLYD $ FRQFHQWUDFLRQHV PHQRUHV HVWH





IHUPHQWRV KRQJRV GHUPDWRILWRV \ YLUXV OLSRILOLFRV SH YLUXV GHO 6,'$ KHUSHV YLUXV
FLWRPHJDORYLUXVLQIOXHQ]D(VLQDFWLYDFRQWUDODVHVSRUDVEDFWHULDQDVH[FHSWRDDOWDVWHPSHUDWXUDV
\ FRQWUD0\FREDFWHULXP WXEHUFXORVLV 6X HVSHFWUR GH DFFLyQ LQFOX\H D6WDSK\ORFRFFXV DXUHXV HO
JHUPHQFDXVDOPiVIUHFXHQWHGHKHULGDV\TXHPDGXUDV






















LQYHVWLJDFLyQ SXHGH GHVLQIHFWDU ORV W~EXORV GHQWLQDOHV \ DO PLVPR WLHPSR VHU DEVRUELGD SRU OD
GHQWLQD SHUR FRQFOX\H TXH VH SXHGHQ WHQHU PHMRUHV UHVXOWDGRV XViQGROD FRPR XQD PHGLFDFLyQ
LQWUDFRQGXFWRSRUYDULRVGtDV

 ³(O DQWLELyWLFR DFWLYR GH FORUKH[LGLQD VH EDVD HQ OD DEVRUFLyQ VREUH OD SDUHG FHOXODU
PLFURELDQD FDXVDQGR XQD PLFURILVXUD HQ ORV FRPSRQHQWHV LQWUDFHOXODUHV \ PXHUWH FHOXODU /D
FORUKH[LGLQD HV EDFWHULFLGD SRU OD FRQFHQWUDFLyQ XVDGD HVSHFLDOPHQWH HQ ORV WUDWDPLHQWRV






OD FORUKH[LGLQD DO VHU XWLOL]DGD FRPR IiUPDFR LQWUDFRQGXFWR EiVLFDPHQWH FRPSOHPHQWy HVWXGLRV
DQWHULRUHV \D TXH ODV LQYHVWLJDFLRQHV KHFKDV SRU -HDQVRQQH \ /HQHW UHIHUtDQ TXH SDUD REWHQHU
HIHFWRV VXSHULRUHV GHEtD WHQHU PD\RU WLHPSR GH DFWLYLGDG HO IiUPDFR GHQWUR GHO FRQGXFWR







OD FORUKH[LGLQD SXHGH H[WHQGHUVH YDULRV SHUtRGRV SHUR OD GXUDFLyQ GH pVWH QR VH FRQRFH (O
UHVXOWDGR GH HVWH HVWXGLR GHPRVWUy TXH HO HIHFWR DQWLPLFURELDQR GH FORUKH[LGLQD HQ UDtFHV GH
ERYLQRVIXHHIHFWLYRD~QGHVSXpVGHWUHVVHPDQDV

 /DV LQYHVWLJDFLRQHV UHDOL]DGDV SRU -HDQVRQQH /HQHW \ .RPRURZVNL DFHUFD GH OD
FORUKH[LGLQDFRLQFLGHQHQTXH ODSURSLHGDGPiV LPSRUWDQWHTXHSRVHHHV ODFDSDFLGDGDQWLELyWLFD
TXHOHFRQILHUHDODGHQWLQDUDGLFXODUGHELGRDVXIiFLODEVRUFLyQDWUDYpVGHORVW~EXORVGHQWLQDOHV
























KLSHUVHQVLELOLGDG LQFOXLGR ODDQDILOD[LDHQPHQRVGHOGH ODVSHUVRQDVHQ-DSyQ\IXHURQHO
UHVXOWDGRGHODDSOLFDFLyQGHSURGXFWRVGHFORUKH[LGLQDQRUHJLVWUDGRVHQVLWLRVIXHUDGHODERFD)XH
LQVXILFLHQWH OD LQIRUPDFLyQ SDUD FRQILUPDU VL ODV UHDFFLRQHV IXHURQ YHUGDGHUDPHQWH GHELGDV D OD








 GH ORVFXDOHVHOPiVFRP~Q\SUREOHPiWLFRHV ODSLJPHQWDFLyQPDUUyQGH ORVGLHQWHVGH
















0HQRV FRP~QPHQWH OD FORUKH[LGLQD FDXVD HURVLyQGH ODPXFRVD \ HVWR SDUHFH VHU LGHRVLQFUiWLFR




 /D H[FUHFLyQ GHO JOXFRQDWR GH FORUKH[LGLQD GHVSXpV GH OD DGPLQLVWUDFLyQ RUDO VH SURGXFH
SULQFLSDOPHQWH HQ ODV KHFHV DSUR[LPDGDPHQWH  \ PHQRV GHO  GH OD FORUKH[LGLQD IXH
H[FUHWDGDHQODRULQD

 /RV PLFURRUJDQLVPRV FRQ DOWD VXVFHSWLELOLGDG  D OD FORUKH[LGLQD LQFOX\HQ DOJXQRV































 /DSXQWDHVWi OLVWDSDUDHOXVR\ WLHQHXQDIRUPDHVWDEOHDSHVDUGHVXIOH[LELOLGDGSDUDVX
IiFLO DSOLFDFLyQ WDPELpQ HQ FRQGXFWRV UDGLFXODUHV FXUYDGRV (O GLDFHWDWR GH FORUKH[LGLQD HVWi
LQFRUSRUDGR HQ VX IRUPD SXUD GH IRUPD KRPRJpQHD HQ OD PDWUL] SRUWDGRUD GH JXWDSHUFKD /DV




























 'HELGR D OD HVWUXFWXUD GH ODPDWUL] GH JXWDSHUFKD OD VXSHUILFLH GH OD SXQWD GHVSUHQGH HQ
SULPHUOXJDUFDQWLGDGHVUHODWLYDPHQWHJUDQGHVGHGLDFHWDWRGHFORUKH[LGLQD/DVFDSDVGLVSXHVWDVD











GH OD SXQWD 6LJXH WHQLHQGR XQD IRUPD HVWDEOH WDPELpQ GHVSXpV GH XQD GXUDFLyQ GH DSOLFDFLyQ






















 &RQ KLSRFORULWR VyGLFR \ DOFRKRO TXH VH XWLOL]DQ GXUDQWH \ GHVSXpV GH OD HOLPLQDFLyQ GHO
WHMLGRSXOSDURGHOFRQWHQLGRLQIHFWDGRGHOFRQGXFWRSDUDHOODYDGRSXHGHQVXUJLUHIHFWRVVLQpUJLFRV
HQFDVRGHXWLOL]DUFORUKH[LGLQD(VWRVSXHGHQFRQGXFLUDXQPD\RUHIHFWR LQLFLDOTXHQRDOEHUJD

















































































 3XQWDV GH JXWDSHUFKD FRQ &ORUKH[LGLQD 6RQ VLPLODUHV D ODV SXQWDV GH JXWDSHUFKD




 (QWHURFRFFXV IDHFDOLV(VXQFRFR*UDPSRVLWLYRDQDHURELR IDFXOWDWLYR IHUPHQWDWLYRQR
IRUPDHVSRUDVDVRFLDGRDLQIHFFLRQHVHQGRGyQWLFDVSHUVLVWHQWHV

 )XVREDFWHULXP QXFOHDWXP (V XQD EDFWHULD *UDPQHJDWLYD DQDHURELD HVWULFWD QR






































'LUHFFLRQHV 6XVSHQGHU  JUDPRV HQ  PO GH DJXD GHVWLODGD +HUYLU SDUD GLVROYHU HO
PHGLR FRPSOHWDPHQWH 6H GLVSHQVD HQ WXERV HQ FDQWLGDGHV GH  PO 6H HVWHULOL]D SRU
DXWRFODYHDOEGHSUHVLyQ&SRUPLQXWRVVHHQIUtDD&\VHDJUHJDFDUERKLGUDWRV
DSURSLDGDPHQWHVHPH]FODELHQ\VHGHMDHOPHGLRIUtRHQORVWXERVHQSRVLFLyQYHUWLFDO








































































 (O PHGLR HVWi SUHSDUDGR GH DFXHUGR FRQ OD IyUPXOD HVSHFLILFDGD HQ OD IDUPDFRSHD GH
((88 SDUD UHDOL]DU SUXHEDV GH HVWHULOLGDG (V LGyQHR SDUD HO FXOWLYR GH RUJDQLVPRV WDQWR
DHUyELFRV FRPR DQDHUyELFRV1R VH UHTXLHUHQL SDUDILQD QL RWUR VHOOR HVSHFLDO QL VH UHTXLHUHXQD





 (O FRQWHQLGR GH WLRJOLFRODWR VyGLFR GHO PHGLR QHXWUDOL]D HO HIHFWR EDFWHULRVWiWLFR GH ORV
FRPSXHVWRV PHUFXULDOHV XWLOL]DGRV FRPR FRQVHUYDQWHV HQ VROXFLRQHV SDUD LQ\HFFLyQ HWF 6L OD
VROXFLyQVRPHWLGDDSUXHEDFRQWLHQHXQDVXVWDQFLDEDFWHULRVWiWLFDHVQHFHVDULRFRQHOILQGHHYLWDU






 /D LQYHVWLJDGRUD FRQ OD D\XGD GHO DVHVRU GH ODERUDWRULR REWXYR ODV FHSDV EDFWHULDQDV YHU
WDEOD1RTXHVHQHFHVLWDURQSDUDHOHVWXGLRGHODVLJXLHQWHPDQHUD






















% 3DUD REVHUYDU HIHFWLYLGDG OD VXVSHQVLyQ GH EDFWHULDV VH LQWURGXMR HQ XQ FDOGR HQULTXHFLGR











&RQXQD DVD VH UHDOL]y OD LQRFXODFLyQSULPDULDGHO(QWHURFRFFXV IDHFDOLV HQ HOPHGLRGH FXOWLYR




 /D FDMD GH SHWUL FRQ DJDU VDQJUH VH LQFXEy YHU IRWR H HQ XQD DWPyVIHUD ULFD HQ &2
DPELHQWHPLFURDHURILOLFRDXQDWHPSHUDWXUDGH&ORVFXOWLYRVVHLQVSHFFLRQDURQGHVSXpVGH

















DQDHURELRV IDFXOWDWLYRV HO FUHFLPLHQWR VRODPHQWH HQ DQDHURELRVLV DQDHURELR HVWULFWR VH UHDOL]y
LGHQWLILFDFLyQRVXVFHSWLELOLGDG





FRQWHQtD HO FDOGR GH WLRJOLFRODWR HO Q~PHUR GRV GH FRQWURO HO FDOGR PiV ODV SXQWDV GH























































&(QORVGLIHUHQWHV WXERVGH WLRJOLFRODWRFRQ ODVGLVWLQWDVFRQFHQWUDFLRQHVGH(QWHURFRFFXV














 3DUD REVHUYDU OD HIHFWLYLGDG EDFWHULFLGD GH ODV SXQWDV GH JXWDSHUFKD  FRQ FORUKH[LGLQD VH
HYDOXDURQWDPELpQFRQODWpFQLFDGHGLIXVLyQHQDJDUPpWRGRGH%DXHU.LUE\HOFXiOFRQVLVWLy
HQFRORFDUODVSXQWDVHQHOPHGLRVyOLGRGHDJDU0HOOHU+LQWRQTXHHVWDUiLQRFXODGRFRQXQD
VXVSHQVLyQGHEDFWHULDV(QWHURFRFFXV IDHFDOLV\)XVREDFWHULXPQXFOHDWXP DO 
EDVDGRV HQ ORV HVWiQGDUHV GH0DF IDUODQG HQ  HO FXDO VH REVHUYy TXH VL KXER LQKLELFLyQ GHO












• (O S+ GHO PHGLR GHEH VHU GH  D  PHGLU HO S+ GHO PHGLR VL HV SRVLEOH FRQ
SRWHQFLyPHWUR
• ,QPHGLDWDPHQWHDQWHVGHXVDUHOPHGLR0HOOHU+LQWRQVHVHFyD&VHFRORFDURQODV












 6H DMXVWy OD WXUELGH]D XQ HVWiQGDU GH0DFIDUODQG    YHU WDEOD1R VL HO
FDOGRHVPiVWXUELRTXHHOHVWiQGDUDJUHJDUOHPiVFDOGRGHVROXFLyQVDOLQDHVWpULO&RPSDUDUDPERV






















































































 6H UHDOL]y OD VLHPEUDGH ODVEDFWHULDV( IDHFDOLV\)QXFOHDWXP HQ ORVPHGLRVGHFXOWLYR
DJDUVDQJUHGHFDUQHURDO\DJDUFKRFRODWHUHVSHFWLYDPHQWH6HLQFXEDURQDXQDWHPSHUDWXUDGH











 (Q HO FXDGUR1R VH SUHVHQWDQ ORV UHVXOWDGRV GH OD SUHSDUDFLyQ GH OD WLQFLyQ*UDP SDUD
LGHQWLILFDU)QXFOHDWXPHQORVPHGLRVGHFXOWLYR'HHOORVHQFXDWURPHGLRVGHFXOWLYRVHVWXYR

























































































































































































































































































































































































































































































































































































































































 (O HVWXGLR VH UHDOL]y FRQHOSURSyVLWRGHFRPSUREDU HO HIHFWREDFWHULFLGDGH ODVSXQWDVGH
JXWDSHUFKDFRQFORUKH[LGLQDVREUHFHSDVGH(IDHFDOLV\)1XFOHDWXPHQXQHVWXGLR³LQYLWUR´

 &RQ SUXHEDV TXH VH UHDOL]DURQ FRQ XQD PRGLILFDFLyQ GH OD WpFQLFD GH GLIXVLyQ HQ DJDU
PpWRGR GH %DXHU .LUE\ VH SXGR REVHUYDU TXH ODV SXQWDV GH JXWDSHUFKD FRQ FORUKH[LGLQD
LQKLELHURQ HO FUHFLPLHQWR GHO ( IDHFDOLV HQ ODV GLVWLQWDV FRQFHQWUDFLRQHV GH EDFWHULDV VHJ~Q HO
PpWRGR GH 0DF )DUODQG     \  IRUPDQGR XQ KDOR GH LQKLELFLyQ FRQ XQD PHGLD























































 (O WLHPSRGHHIHFWLYLGDGGH ODVSXQWDVGHJXWDSHUFKDTXHFRQWLHQHQ&ORUKH[LGLQDQRSXGR
HYDOXDUVHGHELGR DTXH HO FDOGRGH WLRJOLFRODWR HVWi HQULTXHFLGR FRQYDULRVQXWULHQWHVTXH
























 6H GHEH FRQVLGHUDU FRPR XQD RSFLyQ HQ HO WUDWDPLHQWR GH PHGLFDFLyQ GH ORV FRQGXFWRV
UDGLFXODUHVHOXVRGH ODVSXQWDVGHJXWDSHUFKDFRQFORUKH[LGLQDSXHVWRTXHVXHIHFWLYLGDG





 6H UHFRPLHQGD TXH VH UHDOLFHQ RWUDV SUXHEDV LQ YLYR SDUD GDU UHVSDOGR D ORV HVWXGLRV ³LQ































































 $OP\GRXUL $ HW DO 7KH HIIHFWLYHQHVV RI YDULRXVGLVLQIHFWDQWV XVHG DV HQGRGRQWLF
LQWUDFDQDOPHGLFDWLRQDQLQYLWURVWXG\-RI(QGR

$O1D]KDQ6 $QWLPLFURELDO DFWLYLW\RI H[WUDFWVRIFDOFLXPK\GUR[LGHSRLQWV2UDO
VXU2UDOPHG2UDOSDW










%DVUDQL% HW DO 6XVWDQWLYH DQWLPLFURELDO DFWLYLW\ LQ FOKRUKH[LGLQHWUHDWHGKXPDQ
URRWGHQWLQ2UDOVXU2UDOPHG2UDOSDW

%DXPJDUWQHU -&6LTXHLUD-)\5RoDV ,1 *HRJUDSKLFDOGLIIHUHQFHV LQEDFWHULD
GHWHFWHGLQHQGRGRQWLFLQIHFFLRQHVXVLQJSRO\PHUDVH&KDLQUHDFWLRQ-RI(QGR

%LRWHFQRORJtDSDUD OD6DOXG 5HDFFLyQHQFDGHQDGH ODSROLPHUD]D$PJHQHQ




















(YDQV 0 ' HW DO  (IILFDF\ RI FDOFLXP K\GUR[LGH &OKRUKH[LGLQH SDVWH DV DQ
LQWUDFDQDOPHGLFDWLRQLQERYLQHGHQWLQ-RI(QGR







.KHPDOHHODNXO6DHQJXVD ,GHQWLILFDWLRQRIEDFWHULD LQDFXWHHQGRGRQWLF LQIHFWLRQV
DQGWKHLUDQWLPLFURELDOVXVFHSWLELOLW\2UDOVXU2UDOPHG2UDOSDW
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0F+XJK&3HWDO S+UHTXLUHGWRNLOO(QWHURFRFFXVIDHFDOLV LQYLWUR -RI(QGR







BBBBBBBB 6KDUPD 3 \&KRJOH 6 (IIHFWLYHQHVV RI VWDQQRXV IOXRULGH DQG FDOFLXP
K\GUR[LGHDJDLQVWHQWHURFRFFXVIDHFDOLV-RI(QGR

1HJURQL0  0LFURELRORJtDHVWRPDWROyJLFD IXQGDPHQWRV\JXtDSUiFWLFD%XHQRV
$LUHV0pGLFD3DQDPHULFDQDSS
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 5RoDV , 1 6LTXLHUD - ) \ 6DQWRV. $VVRFLDWLRQ RI(QWHURFRFFXV IDHFDOLV ZLWK
GLIIHUHQWIRUPVRISHULUDGLFXODUGLVHDVHV-RI(QGR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